RECA -2004 

Residential Energy Code of Alabama 




INTRODUCTION 

The basis of this code is the 2000 Version of the Internationai Energy Conservation Code ( lECC) 
pubiished by the internationai Code Councii inc. The iECC formatand ianguage have been used when 
appiicabie. Sections of the iECC used in this code have been modified to refiectthe ciimatic conditions in 
Aiabama. RECA meets or exceeds the 2000 version of the iECC except for the SiHGC for giass. 
Residentiai designers may compiy witii RECA byfoiiowing the prescriptive standards herein or by 
compiying with the iECC. 



CHAPTER 1- ADMINISTRATION AND ENFORCEMENT 
SECTION 101 SCOPE AND GENERAL REQUIREMENTS 

101.1 Title: This code shall be known as the Residential Energy Code of Alabama and may be cited as 
such. The Residential Energy Code of Alabama will be referred to herein as RECA. 

101.2 Intent: The provisions of RECA shall regulate the design and construction of residential building 
envelopes for adequate thermal resistance and low air leal<age and the design and installation of HVAC , 
domestic water heating and electrical systems and equipment which will enable effective use of energy in 
new building construction. It is intended thatthese provisions allow flexibility to permittee use of 
innovative approaches and techniques to achieve effective utilization of energy. 

101.3 Scope: RECA sets forth minimum requirements for the design and construction of new residential 
buildings and additions for residential occupancy to existing buildings by regulating their envelopes and 
the selection of their HVAC, domestic water heating and electrical systems and equipment. The goal of 
RECA Is effective use of energy in residential buildings. 

101.4 Building Types: 

101.4.1 Residential Buildings: RECA applies to the following residential buildings: 

(a) Detached one and two family dwellings, and 

(b) Multifamily residential buildings, three stories or less in height. 

101.4.2 Additions to Existing Buildings: Building additions complying with 101.4.1 shall conform to the 
provisions of RECA. 

101.4.3 Historic Buildings: Historic Buildings are exempt from RECA. This exemption shall apply to 
those buildings which have been specifically designated as historically significant by the State of 
Alabama, or by a local Historical Preservation Committee, or listed in The National Register of Historic 
Places, or which have been determined to be eligible for listing. 

101.4.4 Change of Occupancy: Any building changed to residential occupancy and complying with 
101.4.1 shall conform to the provisions of RECA. 

101.4.5 Mixed Occupancy: When a building houses more than one occupancy, each portion of the 
building shall conform to the requirements for the occupancy housed therein. Where minor accessory 
uses do not occupy more than 10 percent of the area of any floor of a building, the major use shall be 
considered the building occupancy. 

101.4.6 Exempt Buildings: 

101.4.6.1 Residential buildings and structures or portions thereof which are neither heated nor cooled 

mechanically. 

101.4.6.2 Any manufactured (mobile) or modular home. 

101.4.6.3 Any residential building or structure whose peal< rate of power usage for all purposes is less 
than one (1.0) watt per square foot of floor area. 

101.4.7 Other Residential Buildings: Residential buildings exceeding three stories in height above 
grade shall conform to the provisions of the IECC-2000. 



SECTION 102 PLANS AND SPECIFICATIONS 

102.1 General: With each application for a buiiding permit, and when required by the buiiding official, 
plans and specifications shall be submitted. The plans and specifications shall show in sufficient detail 
pertinent data and features of the building and the equipment and systems as herein governed. These 
data and features include: 

(a) Scaled, dimensioned drawings of the building. 

(b) Building envelope component materials and sizes. 

(c) R-Values of the envelope insulating systems. 

(d) HVAC equipment configuration, efficiencies and controls. 

(e) Domestic water heating equipment efficiency factors. 

SECTION 103 INSPECTIONS 

103.1 General: Construction or work for which a permit is required shall be subject to inspection by the 
governing official. 

103.2 Approvals: N o work shall be done on any part of the building or structure beyond the point 
indicated in each successive inspection without firstobtaining written approval of the governing official. 
No construction shall be concealed without inspection approval. 

103.3 Final Inspection: There shall be a final inspection and approval for buildings when completed and 
ready for occupancy. 

103.4 Re-inspection: The building official may cause a building to be re-inspected. 

SECTION 104 ALTERNATIVES 

In lieu of Basic Requirements of RECA, one of the following alternatives will be accepted as compliance: 

(1) Compliance with IECC-2000. 

(2) The minimum standards for the building envelope may be satisfied by complying with the 
computer-assisted program called "REScheck'" " developed and distributed by Pacific Northwest 
Laboratory . 

SECTION 105 VALIDITY 

If a section , subsection, sentence, clause or phrase of RECA is, for any reason, held to be 
unconstitutional, such decision shall not affect the validity of the remaining portions of RECA 



CHAPTER 2 - DEFINITIONS 

Accessible (As applied tD equipment): Admitting ciose approacli because not guarded by iocked 
doors, eievation, or otiier effective means (see Readiiy accessibie). 

Addition: An extension or increase in lieiglit, conditioned fioor area or conditioned voiume of a buiiding 
or structure. 

Alteration: Any construction, renovation or cliange in a meclianicai system tliat invoives an extension, 
addition or cliange to tlie arrangement, type or purpose of tlie originai instaiiation. 

Air Transport Factor: Tlie ratio of the rate of usefui sensibie heatremoval from the conditioned space to 
tlie energy input to tlie suppiy and return fan motor(s), expressed in consistent units and under tlie 
designated operating conditions. 

Annual fuel utilization efficiency (AFUE): Tlie ratio of annual output energy to annual input energy 
which includes any non-heating season pilot input loss, and for gas or oil-fired furnaces or boilers, does 
not include electrical energy. 

Approved: Approved by the code official or other authority having jurisdiction as a result of investigation 
and tests conducted by said official or authority, or by reason of accepted principles or tests by nationally 
recognized organizations. 

Automatic: Self-acting, operating by its own mechanism when actuated by some impersonal influence, 
as for example, a change in current, pressure, temperature or mechanical configuration (see "Manual"). 

BTU: Abbreviation for British thermal unit, which is the quantity of heat required to raise the temperature 
of one (1) pound of water one (1) degree F . 

Building: Any structure occupied or intended for supporting or sheltering any use or occupancy. 

Building envelope: The elements of a building which enclose conditioned spaces through which thermal 
energy is capable of being transferred to or from the exterior. 

Coefficient of performance (COP)-cooling: The ratio of the rate of heatremoval to the rate of energy 
input, in consistent units for a complete cooling system or factory-assembled equipment, as tested under 
a nationally recognized standard or designated operating conditions. 

Coefficient of performance (COP)-heat pump-heating: The ratio of the rate of heat delivered to the 
rate of energy input, in consistent units for a complete heat pump system under designated operating 
conditions. Supplemental heat shall not be considered in the heat pump equipment COP calculations. 

Comfortenvelope:The area on a psychrometric chart enclosing all those conditions described in Figure 
2 In ASHRAE 55 as being comfortable. 

Commercial Building: All buildings over three stories in height above grade or buildings, other than 
residential buildings, that are three stories or less in height above grade. 

Condenser: A heat exchanger designed to liquefy refrigerant vapor by removal of heat. 

Condensing Unit A specific refrigerating machine combination for a given refrigerant, consisting of one 
or more power-driven compressors, condensers, liquid receivers (when required), and the regularly 
furnished accessories. 



Conditioned FloorArea: The horizontal projection of thatpoiHon of interior space which is contained 
within exterior waiis and which is conditioned directiy or indirectly by an energy-using system. 

Conditioned space: A heated or cooied space, or both, within a building and, where required, provided 
with humidification or dehumidification means so as to be capable of maintaining a space condition falling 
within the comfort envelope setforth in ASHRAE 55. 

Cooled space: Space within a building which is provided with a positive cooling supply (see "Positive 
cooling supply"). 

Crawl space wall: The opaque portion of a wall which encloses a crawl space and is partially or totally 
below grade. 

Deadband: The space temperature range in which no heating or cooling is used. 

Degree day, cooling: A unit, based upon temperature difference and time, used in estimating the cooling 
energy consumption and specifying nominal cooling load of a building in summer. For any one day, when 
the mean temperature is more than 65° F, there are as many cooling degree-days as there are degrees 
Fahrenheit difference in temperature between the mean temperature for the day and 65° F. Annual 
cooling degree days (CDD) are the sum of the degree days over a calendaryear. 

Degree day, heating: A unit, based upon temperature difference and time, used in estimating fuel 
consumption and specifying nominal heating load of a building in winter. For any one day, when the mean 
temperature is less than 65° F, there are as many degree days as there are degrees Fahrenheit 
difference in temperature between the mean temperature for the day and 65° F. Annual heating degree 
days (HDD) are the sum of the degree days over a calendaryear. 

Duct: A tube or conduit utilized for conveying air. The air passages of self-contained systems are not to 
be construed as air ducts. 

Duct system: A continuous passageway for the transmission of air, in addition to ducts, includes duct 
fittings, dampers, plenums, fans and accessory air-handling equipment and appliances. 

Dwelling unit: A single housekeeping unit comprised of one or more rooms providing complete 
independent living facilities for one or more persons, including permanent provisions for living, sleeping, 
eating, cooking and sanitation. 

Economizer: A ducting arrangement and automatic control system that allows a cooling system supply 
fan system to supply outdoor air to reduce or eliminate the need for mechanical refrigeration during mild 
or cold weather. 

Energy: The capacity for doing work taking a number of forms, such as thermal, mechanical, electrical 
and chemical, which may be transformed from one into another measured in BTU or kilowatt-hours. 

Energy analysis: A method of determining the annual (8760 hours) energy use of the P roposed design 
and Standard design based on hour-by-hour estimates of energy use. 

Energy cost: The total estimated annual costfor purchased energy for the building, including any 
demand charges, fuel adjustment factors and delivery charges applicable to the building. 

Energy efficiency ratio (EER): The ratio of tiie net equipment cooling capacity in BTU/Hr to the total 
electric power input in watts under designated operating conditions. 

Energy factor (EF): A measure of the overall efficiency of a water heater determined by comparing the 
energy supplied in heated water to the total daily energy consumed by the water heater. The EF shall be 
in accordance with current NAECA standards prescribed by DOE. 



EvaporatDr: That part of a system in which iiquid refrigerant is vaporized to produce refrigeration. 

Exterior envelope: See "Buiiding Enveiope." 

Exterior wall: An above-grade waii enciosing conditioned space. Includes between floor spandrels, 
peripheral edges of floors, roofs and basement knee walls, dormer walls, gable end walls, walls enclosing 
a mansard roof, and basement walls with an average below-grade wall area which is less than 50 percent 
of the total opaque and non-opaque area of that enclosing side. 

Fenestration: Skylights, roof windows, vertical windows (fixed or movable), opaque doors, glazed doors, 
glass blocks and combination opaque/glazed doors. 

Furnace, duct: A furnace installed in a distribution duct of an air conditioning system to supply warm air 
for space heating and which depends on a blower not part of the duct furnace. 

Furnace, warm air: A self-contained, indirect-fired, hydronically or electrically heated furnace that 
supplies heated air through ducts to spaces that require heat. 

Glazing Area: Total area of the the glazed fenestration measured using the rough opening and including 
the sash, curbing or other framing elements that enclose conditioned space. Glazing area includes the 
area of glazed fenestration assemblies in walls bounding conditioned basements. For doors where the 
daylight opening area is less than 50 percent of the door area, the glazing area is the daylight opening 
area. For all other doors, the glazing area is the rough opening area for the door including the door and 
the frame. 

Gross area of exterior walls: The normal projection of all exterior walls, including the area of all 
windows and doors installed therein {see "Exterior walls"). 

Gross floor area: The sum of the areas (square feet, SF) of the several floors of the building, including 
basements, cellars, mezzanine and intermediate floored tiers and penthouses of headroom height, 
measured from the exterior faces of exterior walls or from the centerline of walls separating buildings, but 
excluding: 

• Covered walkways, open roofed-over areas, porches and similar spaces. 

• Pipe trenches, exterior terraces or steps, chimneys, roof overhangs and similar features. 

Heat: The form of energy that is transferred by virtue of a temperature difference or a change of state of a 
material. 

Heat capacity (HC): The amountof heat necessary to raise the temperature of a given mass by one 
degree. The heat capacity of a building element is the sum of the heat capacities of each of its 
components. 

Heat pump: A refrigeration system that extracts heat from one substance and transfers it to another 
portion of the same substance or to a second substance at a higher temperature for a beneficial purpose. 

Heat trap: An arrangement of piping and fittings, such as elbows, or a commercially available heat trap 
that prevents thermosyphoning of hot water during standby periods. 

Heated slab: Slab-on-grade construction in which the heating elements or hotair distribution system are 

in contactwith or placed within the floor slab. 

Heated space: Space within a building which is provided with a positive heatsupply (see "Positive 

heating supply"). Finished living space within a basement with registers or heating devices designed to 
supply heat to a basement space shall automatically define that space as heated space. 



Heating seasonal performance factor (HSPF): The total heating output of a heat pump (BTU) during its 
normai annuai usage period for heating divided totai eiectricai energy (watt-hours) consumed during the 
same period, as determined by DOE 10 CFR Part 430, Subparts, Test Procedures and based on Region 
4. 

Humidistat: A regulatory device, actuated by changes in humidity, used for automatic control of relative 

humidity. 

HVAC; Heating, Ventilating, and Air Conditioning. 

HVAC system: The equipment, distribution network and terminals that provide either collectively or 
individually air conditioning (heating, cooling, filtering, humidification, dehumidification, and/or ventilation) 
to a building. 

HVAC System equipment: HVAC system provides, in one (single package) or more (split system) 
factory-assembled packages, means for air circulation, air cleaning, air cooling with controlled 
temperature and dehumidification and optionally, either alone or in combination with a heating plant, the 
functions of heating and humidifying. 

lECC: International Energy Conservation Code - 2000 version. 

Insulating Sheathing: An insulating board having a minimum thermal resistance of R-2 of the core 

material. 

Infiltration: The uncontrolled inward air leakage through cracks and interstices in any building element 
and around windows and doors of a building caused by the pressure effects of wind and/or air density 

differences. 

Integrated part-load value (IPLV): A single number figure of merit based on part-load EER expressing 

part-load efficiency for air conditioning and heat pump equipment on the basis of weighted operation at 
various load capacities for the equipment. 

Low voltage lighting: Lighting equipment that is powered through a transformer (operating voltage 25 
volts or less). 

Manual: Capable of being operated by personal intervention (see "Automatic"). 

Multifamily dwelling: A building containing three or more dwelling units. 

New energy: Energy, other than recovered energy, utilized for air conditioning purposes (see "Energy"). 

Outdoorair: Air taken from the outdoors, not previously circulated through the system. 

Ozone depletion factor: A relative measure of the potency of chemicals in depleting stratospheric 
ozone. The ozone depletion factorfor CFC-11 (R-11) is set equal to unity. 

Packaged terminal air conditioner (PTAC): A factory-designed wall sleeve and separate un-encased 
combination of heating and cooling components, assemblies or sections (intended for mounting through a 
wall to serve a single room or zone). 

Packaged terminal heat pump: A PTAC capable of using the refrigeration system in a reverse cycle or 

heat pump mode to provide heat. 

Positive cooling system: Cooling deliberately supplied to a space due to the use of new energy. 
Positive heat supply: Heating deliberately supplied to a space due to the use of new energy. 



Proposed design: A description of the proposed building design used to estimate annual energy costs 
for determining compliance based on totai building performance. 

Readily accessible: Capable of being reached quicl<ly for operation, renewal, maintenance or 
inspections, without requiring those to whom ready access is requisite to climb over or remove obstacles 
or to resort to portable ladders or chairs. 

Residential building Type A-1: Detached one- and two- family dwelling. 

Residential building Type A-2: A building, three stories or less in height above grade, containing 
multiple (i.e., three or more) dwelling units where the occupants are primarily permanent in nature. 
Examples are townhouses, row houses, apartment houses, convents, monasteries, rectories, fraternity 
and sorority houses, dormitories, and rooming houses. 

Roof/Ceiling: The roof/ceiling shall be considered as all components of the roof/ceiling envelope 
separating the space from the outside through which heatflow is possible. The gross area (square feet, 
SF) of a roof/ceiling consists of the total interior area of the ceiling including sl<ylights. 

Room air conditioner: A factory-encased assembly designed as a unit primarily for mounting in a 
window or through a wall. It is designed to provide free (ductless) delivery of conditioned air to an 
enclosed space, room or zone. It includes a prime source of refrigeration for cooling and dehumidification, 
a means for circulating and filtering air, and may also include a means for ventilating and/or heating. 

Seasonal energy efficiency ratio (SEER): The totai cooling output (BTU) of a cooling unit during its 

normal annual usage period for cooling divided by the total electrical energy input (watt-hours) during the 
same period. 

Service water heating: S upply of hot water for domestic purposes other than comfort heating. 

Simulation tool: An approved software program or calculation-based methodology that projects the hour- 
by-hour loads and annual energy use of a building. 

Solar Heat Gain Coefficient (SHGC): The solar heat gain through a glazing assembly relative to the 
incident solar radiation. 

Single package heating/cooling equipment: A factory assembled, weather proof, unit containing 
heating and/or cooling systems, air handling fans, contactors, coils and utility connections with supply and 
return air duct connections. For operation, such equipment requires only structural support, control wiring 
and utility (gas and/or electricity) activation. 

Slab-on-grade insulation: Insulation around the perimeter of the floor slab or its supporting foundation 
when the top edge of the floor perimeter slab is above the finished grade or 12 inches or less below the 
finished grade. 

Split system heating/cooling equipment: Two or more performance-matched^ factory assembled units, 
usually a compressor section (outdoors) and a furnace-coil orfan-coil section (indoors) and 
interconnected with refrigerant piping and electrical wiring. 

System: A combination of central or terminal equipment or components and/or controls, accessories, 
interconnecting means, and terminal devices by which energy is transformed so as to perform a specific 
function, such as HVAC, service water heating or illumination. 

Terminal element: The means by which the transformed energy from a system is finally delivered to the 
space; i.e., registers, diffusers, fixtures and similar elements. 

Thermal: Associated with the conversion and/or transfer of heat energy and temperature. 



Thermal efficiency (Et):The power output of a heating unit divided by the power input of tiiat unit 
expressed as a percentage. 

Thermal Resistance (R-Value): That property of a building material which impedes conduction heat 
transfer through the material and represents the material's insulating value. The units used herein are 
{HiSF"F/BTU}. 

Thermal transmittance (U-FactDr): The coefficientof heat transfer for a building component including all 
individual layers and air films. The U -Factor of a building component is a measure of the heat transfer 
rate from the hot side to the cold side per square foot of area per degree F temperature difference. The 
units are {BTU/(HrSF"F)> 

Overall U-FactDr (Uo): The area-weighted average U-Factor of a gross area of tine building envelope 
based on various parallel paths, such as windows, doors, and opaque areas comprising the gross area of 
the envelope component. 

Thermostat: A regulatory device, actuated by changes in temperature, used for automatic control of 

temperature. 

Units; The units used throughoutRECA are from tiie English system: 

BTU - British Thermal Unit 

Hr - Hour 

CFM - cubic feet per minute 

SF - Square Foot 

db - dry bulb temperature 

W -Watt 

°F - degrees Fahrenheit 

wb - wet bulb temperature 

Ventilation: The process of supplying or removing air by natural or mechanical means to or from any 
space. Such air may or may not have been conditioned. 

Wall Area: (See G ross Wall Area) 

Wall Opening Area: The area of all openings (windows, doors and service openings) which penetrate 
the exterior walls of the building envelope. 

Water heater: A closed vessel, in which water is heated by the combustion of fuels, electricity or any 
other source and is withdrawn for external use to the vessel at pressures not exceeding 160 psi, including 
the apparatus by which heat is generated and all controls and devices necessary to preventwater 
temperatures from exceeding 210 " F. 

1. Storage: A water heater with an input rating less tinan 4,000 Btuh per gallon of stored water or 
storage capacity of at least 10 gallons. 

2. Instantaneous: A water heater witin an input rating of at least 4,000 Btu/Hr per gallon of stored water 
and a storage capacity of less than 10 gallons. 

Window projection factor: A measure of the portion of glazing that is shaded by an eave or overhang. 

Zone; A space or group of spaces within a building with heating and/or cooling requirements sufficientiy 
similar so that comfort conditions can be maintained throughout by a single controlling device. 



CHAPTER 3 -CLIMATIC ZONES 

301 The requirements of RECA vary according to geograpliic iocation witliin Aiabama resuiting in four 
ciimatic zones as shown in Figure 301.1. The heating degree day (HDD) basis of each zone is listed with 
the zone number. 



CHAPTER 4 - BASIC REQUIREMENTS 

SECTION 401 COMPLIANCE 

401.1 General: Residential buiidings three stories or iess in lieiglitsliali be in compiiance witli tlie 
Residential Energy Code of Alabama if all of the applicable prescriptive standards contained within this 
documentare met. See Chapter 1 for exceptions and alternatives. 

SECTION 402 ENVELOPE 

402.1 General: The minimum standards required in various building envelope systems are specified in 
this section. Figure 402.1 is a graphic presentation of building components and minimum construction 
standards for insulation placement and attic ventilation for all residential buildings in Alabama. 

402.2 Single and Multi-Family Dwellings: The minimum standards of a building system (roof, wall, floor) 
depend on the climatic zone within Alabama and the materials of construction. The standards for both 
single/two- and multi-family dwellings are presented in figures corresponding to the four climatic zones 
and the materials of construction. In all of the figures the un-shaded values refer to single- and two-family 
dwellings; whereas, the shaded values refer to multi-family dwellings. 

402.3 Wood Frame Construction 

402.3.1 Wood Fram e Roof/C eiling: The R-Value of the insulaUng elements of a wood frame 
roof/ceiling system shall not be less than the applicable value provided in Figure 402.2 , 402.3 , 402.4 or 
402.5 . Limits on the allowable area of cathedral-type ceilings are provided. The figures already include 
the R-Values for: 

(a) Inside and outside air films 

(b) Interiorfinish 

(c) Roof decl< and roofing 

The standards for all climatic zones allow up to 1% of the roof/ceiling area as sl<ylights. Knee walls and 
other areas adjacent to attic spaces shall have insulation equivalent to R-30; such insulation shall be 
secured with netting. 

402.3.2 Wood Frame Walls: The wall opening area percentage of a wood frame wall shall not exceed 

the applicable value provided in F igure 402.2 , 402.3 , 402.4 or 402.5 . The percentages are based on the 
window specifications listed and the wall R-Values provided. The R-Values of the opaque wall refer only 
to the insulating elements (fibrous battorfill and/or insulating sheathing) of the wall. The % Wall 
Opening values for single- or two-family residences are the unshaded numbers in the appropriate figure. 
The shaded values correspond to multi-family residences. The term "Wall Opening Area" used in these 
figures means the area of all window, door and service openings in the exterior wall. 

402.3.3 Basement Walls: The R-Value of the insulating elements of basement walls shall not be less 
than the applicable value provided in F igure 402.2, 402.3, 402.4 or 402.5. 

402.3.4 Wood Frame Floors Overa Crawl Space:The R-Value of the insulating elements of a wood 
frame floor over a crawl space (enclosed or open) shall not be less than the applicable value provided in 
Figure 402.2, 402.3, 402.4 or 402.5. 

402.3.5 Basement Walls Below Uninsulated Floors: The R-Value of the insulaUng elements for a 

wall or a basementwall below an uninsulated floor shall not be less than the applicable value provided in 
Figure 402.2, 402.3, 402.4 or 402.5. 



402.3.6 Slab-on-Grade Floors: No insulation is required for unlneated slab-on-grade floors. Heated slab- 
on-grade floors in all climatic zones shall have edge insulation equivalent to R-6.0and a termite shield 
or inspection panels shall be included. 

EXCEPTION: If the top edge of the floor slab Is below finished grade, no Insulation is required. 

402.4 Masonry Construction 

402.4.1 Roof/Ceiling: The R-Value of the insulating elements of the roof/ceiling system shall not be 
less than the applicable value provided in F igure 402.6 , 402.7 , 402.8 or 402.9 . Limits on the allowable 
area of cathedral-type ceilings are provided. The figures already Include the R-Values for: 

(a) Inside and outside airfilms 

(b) Interiorfinish 

(c) Roof decl< and roofing 

The standards for all climatic zones allow up to 1% of the roof/ceiling area as sl<ylights. Knee walls and 
other areas adjacent to attic spaces shall have insulation equivalent to R-30; such insulation shall be 
secured with netting. 

402.4.2 Masonry Walls: The wall opening area percentage of a masonry wall shall not exceed the 
applicable value provided in Figure 402.6 , 402.7 , 402.8 or 402.9 . The percentages are based on the 
window specifications listed and the wall R-Values provided. The R-Values of the opaque wall refer only 
to the insulating elements (fibrous battorfill and/or insulating sheathing) of the wall. The % Wall 
Opening values for single- or two-family residences are the unshaded numbers in the appropriate figure. 
The shaded values correspond to multi-family residences. The term "Wall Opening Area" used in these 
figures means the area of all window, door and service openings in the exterior wall. 

402.4.3 Basement Walls: The R-Value of the insulating elements of basement walls shall not be less 
than the applicable value provided in Figure 402.6, 402.7, 402.8 or 402.9. 

402.4.4 Floors Over a Crawl Space: The R-Value of the insulating elements of a floor over a crawl 
space (enclosed or open) shall not be less than the applicable value provided in Figure 402.6, 402.7, 
402.8 or 402.9. 

402.4.5 Basement Walls Below Uninsulated Floors: The R-Value of the insulating elements for a 

crawl space wall or a basementwall below an un/nsu/ated floor shall not be less than the applicable 
value provided in Figure 402.6, 402.7, 402.8 or 402.9. 

402.4.6 Slab-on-Grade Floors: No insulation is required for unheated slab-on-grade floors. Heated slab- 
on-grade floors in all climatic zones shall have edge insulation equivalent to R-6.0. 

EXCEPTION: If the top edge of the floor slab is below finished grade, no insulation is required. 

402.5 Steel Frame Construction 

402.5.1 Steel Frame Roof/Ceiling: The R-Value of the insulating elements of a steel frame roof/ceiling 
system shall not be less than the applicable value provided in F igure 402.10 , 402.11 , 402.12 or 402.13 . 
Limits on the allowable area of cathedral-type ceilings are provided. The figures already include the R- 
Values for: 

(a) Inside and outside airfilms 

(b) Interiorfinish 

(c) Roof decl< and roofing 



The standards for all climatic zones allow up to 1% of the roof/ceiling area as skylights. Knee walls and 
other areas adjacent to attic spaces shall have insulation equivalent to R-30; such insulation shall be 
secured with netting. 

402.5.2 Steel Frame Walls: The wall opening area percentage of a steel frame wall shall not exceed 
the applicable value provided in F igure 402.10, 402.11 , 402.12 or 402.13 . The percentages are based on 
the window specifications listed and the wall R-Values provided. The R-Values of the opaque wall refer 
only to the insulating elements (fibrous battorfill and/or insulating sheathing) of the wall. The % Wall 
Opening values for single- or two-family residences are the unshaded numbers in the appropriate figure. 
The shaded values correspond to multi-family residences. The term "Wall Opening Area" used in these 
figures means the area of all window, door and service openings in the exterior wall. 

402.5.3 Basement Walls: The R-Value of the insulating elements of basement walls shall not be less 
than the applicable value provided in Figure 402.10, 402.11, 402.12 or 402.13. 

402.5.4 Steel Frame Floors Overa Crawl Space: The R-Value of the insulating elements of a steel 
frame floor over a crawl space (enclosed or open) shall not be less than the applicable value provided in 
Figure 402.10, 402.11, 402.12 or 402.13. 

402.5.5 Basement Walls Below Uninsulated Floors: The R-Value of the insulating elements for a 

basementwall below an un/nsu/ated floor shall not be less than the applicable value provided in Figure 
402.10, 402.11, 402.12 or 402.13. 

402.5.6 Slab-on-Grade Floors: No insulation is required for unheated slab-on-grade floors. Heated slab- 
on-grade floors in all climatic zones shall have edge insulation equivalent to R-6.0. 

EXCEPTION: If the top edge of the floor slab is below finished grade, no insulation is required. 

402.6 Air Leakage: 

402.6.1 General: The requirements of this section shall apply to all residential buildings and structures, or 
portions thereof, and apply to those locations separating outdoor ambient conditions from interior spaces 
tiiat are heated or mechanically cooled and are not applicable to the separation of interior conditioned 
spaces from each other, J oints in the building conditioned envelope that are sources of air leakage, such 
as around windows and doorframes, between wall cavities and window or doorframes, between wall 
assemblies or their sill plates and foundations, between wall and roof/ceilings and between separate wail 
panels, and openings at any utility service penetrations through the building envelope, shall be properly 
sealed with compatible and durable caull<ing, gasl<eting, weatherstripping or other materials in an 
approved manner. 

402.6.2 Exterior Doors and Windows: Manufactured, exterior window and door assemblies installed in 
the building envelope shall comply with the maximum allowable infiltration rates in Figure 402.14. Site- 
constructed doors and windows shall be sealed in accordance with Section 402.6.1. 



FIGURE 402.14 ALLOWABLE AIR INFILTRATION RATES ^ 


Windows 

(CFM per square foot of window area) 


Doors 

(CFM per square foot of door area) 


Sliders 


Swinging 


0.3 '■' 


0.3 


0.5" 


a. When tested In accordance with ASTM E 283. 

b. See AAMA/WDMA 101/1. S .2. 

c. See ASTM D 4099. 

d. Requirements based on assembly area. 



402.7 Fenestration solar heat gain coefficient (SHGC): The area-weighted average solar heat gain 
coefficient (SHGC) for all glazing shall not exceed 0.87. 



SECTION 403 HVAC EQUIPMENT 

403.1 General: This section covers unitary cooiing and lieating equipment reguiated from a singie point 
of controi. HVAC devices, components and tlieir eiements sliaii conform to tlie requirements of tliis 
section. 

403.2 HVAC Equipment Performance Requirements: The equipmentand mechanical component 
performance for heating, ventilating and air conditioning systems shaii conform to the "National Appliance 
Energy Conservation Act of 1987" (Public Law 100-12) including all amendments. 

403.3 Controls: 

403.3.1 Temperature Controls: Each HVAC system shall be provided with at least one readily 
accessible, adjustable thermostat for the regulation of space temperature. Each thermostat shall be 
capable of being set by adjustmentwitinin the following ranges: 

(a) When used to control heating only: 55 to 75 degrees F . 

(b) When used to control cooling only: 70 to 85 degrees F. 

(c) When used to control both heating and cooling: 55 to 85 degrees F. 

403.3.2 Zone Control: A readily accessible manual or automatic means shall be provided to partially 
restrict or shut off the heating or cooling supply to each zone or floor. 

403.3.3 Temperature Setback and System Shutoff:The thermostat required in Section 403.3.1 or an 
alternate means shall provide a readily accessible manual or automatic means for reducing the energy 
required for heating and cooling (by temperature setback or system shutoff) during periods of nonuse or 
reduced need such as unoccupied periods and sleeping hours. No new energy shall be expended in 
order to reach the reduced setting. 

403.4 Duct System: 

403.4.1 Duct Construction: Ductwork shall be constructed and erected in accordance with the latest 
edition of the applicable standards issued by the SheetMetal and Air Conditioning Contractors National 
Association (SMACNA). 

403.4.2 DuctSealing: All low pressure supply and return ducts shall be sealed using mastic witii fibrous 
backing tape installed in accordance with the manufacturer's installation instructions. For fibrous ducts, 
pressure-sensitive tape may be used if installed in accordance with IMAIMA Fibrous Glass Duct 
Construction Standards, 1989 Edition. 

403.4.3 Duct Insulation: Ducts, plenums and enclosures installed in or on buildings shall be insulated in 
accordance witin Figure 403.1: 



FIGURE 403.1 DUCT INSULATION, MINIMUM R-VALUES=«= 


Duct Location 


Cooling 


Heating 


Exterior of Building 


8.0 


8.0 


Interior of Building 


3.3 


3.3 


Unconditioned Spaces, Crawl Space, Attic, etc. 


5.0 


5.0 


Runouts to Terminal Devices < 10 feet long. 


3.3 


3.3 


*English Units {HrSF F/BTU} 



Exception: Exhaust ducts; no insulation is required. 



403.5 Piping System: 

403.5.1 Piping Insulation: P iping shall be Insulated In accordance with F Igure 403.2 



FIGURE 403.2 MINIMUM PIPE INSULATION, R-VALUES* ] 


Typical Applications 


Fluid Operating 
Range ( F) 


Nominal Pipe Diameter 


All Runouts 


Mains 1 


2" and Smaller 


2^2" to 5" 


Over 5" 


Steam Piping 


Above 306 


6.5 


10.8 


12.9 


15.0 


Steam Piping 


201 to 305 


6.5 


10.8 


10.8 


12.9 


Hot Water 


121 to 200 


2.1 


4.3 


4.3 


6.5 


Hot Water 


101 to 120 


2.1 


2.1 


4.3 


4.3 


Refrigerant 


40 to 55 


2.1 


3.2 


4.3 


4.3 


Refrlgerant/Brlne 


Below 40 


4.3 


4.3 


6.5 


6.5 


*Engllsh units {HrSF F/BTU} 



Exceptions: 

1. Liquid line on split system HVAC units. 

2. Factory Installed piping within HVAC units. 

3. When the heat loss or gain does not Increase the energy use of the building. 

4. Piping operating between 55 and 100 degrees F. 

403.5.2 Condensation: If required, additional Insulation with vapor barriers shall be provided to prevent 
condensation. 

SECTION 404 DOMESTIC WATER HEATING 

404.1 General: The purpose of this section Is to provide criteria for design and equipment selection that 
will produce energy savings when applied to domestic water heating. Water supplies to lce-mal<lng 
machines and refrigerators shall be taken from a cold water line of the water distribution system. 

404.2 Performance Efficiency, Water Heaters, Storage Tanks and Boilers: 

404.2.1 Electric Storage Water Heaters: Automatic electric storage water heaters shall have efficiencies 
In accordance with the National Appliance Energy Conservation Act of 1987 (PL 100-12) including 
amendments. 



404.2.2 Gas- and Oil-Fired Storage Water Heaters: Automatic gas- and oil-fired storage water heaters 
shall have efficiencies In accordance with the National Appliance Energy Conservation Act of 1987 (PL 
100-12) Including amendments. 

404.2.3 Unfired Hot Water Storage Tanks: Storage tanks having a capacity of 500 gallons or less shall 
be thermally Insulated with insulation having an R-Value of at least 11.6. Storage tanl<s exceeding 500 
gallons of storage capacity shall be thermally Insulated with insulation having an R -Value of at least 12.5. 

404.2.4 Combination Domestic Water Heating/Space Heating Systems: Components of combination 
domestic water heating/space heating systems shall be sized and performance-matched as specified by 
the manufacturer's published literature, and shall be Installed In accordance with the manufacturer's 
written Instructions. System capacity and operating efficiency shall comply with criteria specified In 
ASHRAE/SP124 documents. 



404.3 Temperature Controls: Domestic water heating systems shall be equipped with automatic 
temperature controls that comply with the minimum/maximum set points specified in the current edition of 
ANSI/Z21.10.1 orZ21.10.3 including addenda, 

404.4 Pump Operation: Circulating hot water systems shall be arranged so that the circulation pump{s) 
can be conveniently turned off, automatically or manually, when the hot water system is not in use. 

404.5 Domestic HotWater Piping: Hot water piping serving re-circulating systems shall be insulated in 
accordance with Figure 403.2. Piping insulation is not required when (a) the heat loss of the piping, 
without insulation, would not increase the annual energy requirements of the building and (b) lack of 
insulation would not create a safety hazard. 

404.6 Swimming Pools 

404.6.1 Heaters: All pool heaters shall be equipped with an ON-OFF switch mounted for easy access to 

allow shutting off the operation of the heater. 

404.6.2 Pool Covers: Heated swimming pools shall be equipped with a pool cover. 

Exception: Outdoor pools deriving over 20 percent of the energy for heating from renewable sources 
(computed over an operating season) are exemptfrom this requirement. 

404.6.3 Time Clocks: Time clocks shall be installed so that the pump and heater (if electric) can be set to 
run in the off-peak electric demand period and can be set for the minimum time necessary to maintain the 
water in a clear and sanitary condition in keeping with applicable health standards. 

404.7 Conservation of HotWater: Showers heads shall have a maximum flow rate of 2.5 gallons per 
minute (GPM) ata pressure of 80 pounds per square inch (psi) when tested in accordance with AS ME 
A112. 18. 1-1989. 

404.8 Heat traps: Water heaters with vertical pipe risers shall have a heattrap on both inletand outlet of 
the water heater unless the water heater has an integral heattrap or is part of a circulating system. 

SECTION 405 ELECTRICAL POWER AND LIGHTING 
405.1 General: No requirements. 



CONSTRUCTION STANDARDS 



y\ 



1" Min. Air S|ia««-x /^ 



^"^^^^ — High Level Vent 



insulation 
Baffle 



1" Min. Air Space 




''^^ 



ATTIC VENTILATION 


VcBtLMaliM 


NdFieeAiea 


High Level 


1 SF per GOO SF of attic space 


Low Level 


1 SF per GOO SF of attic space 



FIGURE 402.2 WOOD FRAME STANDARDS 



ZONE#l 




30,Q 



INSULATION R-Value l^.O'* 



■ Noi to exceed 10 % of loial ceiling area 



^^3^^ 



WINDOW 
DESCRIFllON 


WALL INSULATION R-VALLi-: 


li 1 I.M 1-^ 1 17 1 ]y 1 21 1 2^ 


% WALl 


. OPENING ALl 


LOW 


ED 


Single Pane, MeUiL Franic: 

U=:1.30 


53 


6,0 


6.5 


6.9 


7.2 


7.4 


7.6 


10.5 


]].] 


1K6 


12.0 


12.3 


12.5 


12.7 


Single Pane. Mcial Frame 
WiihlTiermal Break: (J = 1.0? 


6.8 


7.6 


R.2 


R.7 


9.0 


9.i 


9.f> 


i."*n 


!37 


14.3 


14-7 


15.1 


15-4 


15.6 


Single Pane. Metal Clad Wood 
Frame: U = 0.9S 


7.f. 


S.4 


9.1 


9.6 


10.0 


10.3 


10.6 


14.3 


15.1 


15-7 


16-2 


16-6 


16.9 


17 2 


Single Pane. Wood^inyl 
Frame: U - 0.94 


H.O 


S.9 


9,6 


10,1 


10.5 


10.9 


IL2 


15.0 


15.8 


16.4 


16.9 


17.3 


17.7 


17,9 


Double Pane, Meial Frame:** 
U ^ 0-87 


H.H 


y.8 


10.5 


11. 1 


1L5 


11.9 


12.2 


16.3 


17.2 


17.9 


18,4 


18 S 


19.2 


19-5 


Double Pane, Metal Franu" 
With Thermal Break: U^O.ft? 


1L2 


12.4 


l.'^.3 


U.] 


14.6 


15.1 


15.5 


2L9 


23.0 


23.9 


24,5 


25.0 


25.5 


25-8 


Drtuhle Pane, Metal Clad 
Wood Frame: U = 0.60 


I2.y 


14.3 


L';.4 


16.2 


l(}.n 


17,3 


17.8 


24,9 


26.1 


27.0 


27.7 


28.3 


28.8 


29.1 


Double Pane, Wood/Vinyl 
Frame: U =0.56 


14.0 


15.2 


16.0 


17.0 


]».0 


1S.5 


19.0 


27.0 


28.3 


29.3 


30.0 


30.6 


51.1 


31,5 


Double Pane. Low E Coating. 
Argon Filled: U = 0.36 


23.1 


23.3 


24.9 


25.1 


27.0 


2N.N 


30.4 


468 


48.4 


4y.6 


50.5 


51.2 


51.7 


52.2 




1 



.Sliih iin liTTiilc 



COMPONENT 


K-v.Ai.n-: 


F^loors (i\er UrheiUed Spaces 


ISO 


OR 


[ij^enicrii V\'j||s 


6.U 



"ijioiu 




** Single Pane With Storm Window, 





KEY 








Single/ Two Family 
Multi- Family 











FIGURE 4023 WOOD FRAME STANDARDS 



ZONE #2 



1 




30.Q INSULATION R- Value I'^.fP 



_*N'oL to cxi.ec .i 15^ nfiouil ceiling area 




Ceiling 



WINDOW 
DESCRIPTION 


WALL [NSULATION R- VALUE 


11 1 13 1 15 1 17 


19 1 21 1 23 1 


% ^ 


WAL 


L OPENIN< 


J ALI 


LOWED 


Single PanCn Melal Frame: 
IJ^ 1.30 


6,3 


7.0 


7.4 


7.^ 


S.l 


H.4 


S.6 


ll.S 


12.5 


12.9 


13.3 


13.6 


13-8 


14.0 


Singli; Pane, Melal Frame 
With llicrmal BrL-ilk: U= 1.07 


8.0 


K.H 


M,4 


!*.K 


10.2 


10.5 


lO.H 


14.6 


15.3 


15.9 


16.3 


16.7 


17.0 


17.2 


Single Pane, Mclal Clad Wwxi 
Frame: U = 0.98 


8.9 


9.H 


10.4 


10.9 


11.3 


!L7 


ll.y 


16 1 


i6y 


17.5 


17.9 


!8,3 


18.6 


i8.y 


SmglcPanc. Wood/Vjnyl 
Frame: U = 0.94 


9,4 


10.3 


10,!> 


11.5 


]L!> 


12.2 


12,5 


16.S 


17.7 


18.3 


18.8 


19,2 


19.5 


19.7 


Double Pane, Metal Frame:"" 
U=0J7 


10.? 


11.3 


12.0 


12.6 


L3.0 


13.4 


1 3.7 


18.4 


19.2 


19.9 


20.4 


20.!^ 


21.2 


21.4 


Double Pane, Metal Frame 
Wiih Thcrnial Break: U - 0.67 


12.2 


13.4 


14.3 


15.0 


\^.(t 


17, t 


17J 


24,7 


2^.7 


26.:; 


27.2 


11.1 


28,1 


28.4 


Double Pane, Melal Oad 
Wood Frame: U = 0.6a 


lx^ 


14.6 


IS.ft 


lfp.4 


17.0 


17,5 


l».0 


28.0 


29,2 


30,1 


30.7 


} 1 .3 


31.7 


32 1 


Double P;bne, WtJOtlA/in>l 
Frame: U = 0,56 


14.S 


16.2 


17.3 


IH.l 


1H.7 


19.3 


19.7 


30.4 


31.6 


32.5 


33.2 


33.a 


34.3 


34.6 


Double Pane, Low E Coaling, 
Argon Filled; U - 0,36 


23.5 


2S.S 


26.0 


21i.2 


2>>.(l 


30J 


31.3 


32.7 


54.1 


55.2 


55.9 


56,6 


57.1 


57.5 





Slafi -'m CTTitV' 






COMPONENT 


R-VALUE 


Floors over Unhealed Spaces 


IS.O 


OR 


Basement Walls 


6.0 




ilJipiU 



'< 



= Single Pane With Storm Window. 





KEY 








Single/ Two Family 
Multi- Family 











FIGURE 402.4 WOOD FRAME STANDARDS 




30.0 INSULATION R- Value 19.0* 




' Nm lo itiKL'wid 809i! cnuitsil cgiLing ar^a 



Ceiling 



WINDOW 
DESCRIPTION 


WALL INSULATION R VALUE 


il 1 13 1 LS 1 17 1 19 1 21 ( 23 


% WALl 


L OPENING ALl 


LOW] 


ED 


Single Pane. Mcial Frame: 
U= 1.30 


K.4 


9.0 


9.5 


9.9 


10.2 


10.4 


10.6 


14.6 


15.2 


15.7 


16.0 


16.3 


16.6 


i6.ji 


Simj^lt: Pane, Mela] Frame 
With Thermal Break: U = 1.07 


10.3 


U.l 


11.7 


J2,I 


12.5 


12.B 


1.3.1 


L8.1 


I8.» 


19.3 


19,7 


20.1 


20.3 


20.6 


Single Pane, Melal Ckd WikhJ 
Frame: L" - 0.98 


11.4 


12J 


12.^ 


L1.3 


13.7 


14.1 


14.3 


iy.9 


20.7 


2L2 


21.7 


22.0 


22.3 


22,6 


Single Pane. WooclA'Inyi 
Frame: U = 0.94 


11.9 


UK 


13.4 


14.(1 


14.4 


14.7 


15.11 


20=8 


2!.<i 


22-2 


22.7 


2.^,0 


233 


23 6 


Dnuhte Pane. Mciai Fr3me:"* 


i}.H 


L^.y 


14.6 


15.2 


1?.+. 


ifi.n 


16.3 


11 '• 


Ir ."" 


M J 


:-i.(-. 


J:' II 


IhA 


25.6 


Double Pane, Metal Frame 
Wiih Thcnnal Break: U = 0.67 


17.4 


tH.fi 


1^.? 


20.2 


2 IKS 


21.2 


21.6 


30,5 


.1L5 


32.2 


32.8 


33.3 


33.7 


34.0 


Double Pane. Meial Clad 
Wood Frame: U = 0.60 


19,H 


21.1 


22.1 


22.9 


1X5 


24.0 


24.4 


34.7 


35.7 


36.5 


37.1 


37.6 


.^S.O 


38.3 


Double Pane, Wood/Vinyl 
Frame: U ^ 0.56 


20.5 


21.^ 


21.9 


23.7 


24.4 


25.9 


25.3 


37.6 


38.7 


39.5 


40.1 


40.6 


41.1 


41,4 


Duublo Pane, Low E Coaling. 
Argon Filled: L]-0.:^6 


.143 


i5.l 


36.6 


.n.6 


3S.4 


39.1 


4ft. 2 


65.2 


66.2 


67.0 


67,6 


68.0 


684 


6H,7 





SLiti sin e,r\iiiii 



COMPONBNT 


R- VALUE 


Floors over Unhealed Spaces 


13.0 


OR 


Basemeni Walls 


5.0 







' Single Pane With Storm Window. 





KEY 








Single/ Twg Family 
Multi- Family 











FIGURE 402.5 WOOD FRAME STANDARDS 



ZONE #4 



1 




30.0 INSULATION R-Value l^.u 



■^^^^^ 





WINDOW 
DESCRIPTION 


WAl.L INSULATION R-VALUE 


11 I 1? 1 1^ 1 17 1 19 1 21 1 23 


% W ALl 


u OPENING ALLOWED 


Single Pane, Melal Frame: 
U= 1.30 


9.Jt 


10.4 


10.9 


11.3 


n.6 


ILH 


12,0 


17.4 


17.9 


18.4 


I&.7 


1^.0 


192 


194 


.Single Pane. Metal Frame 
With Thermal Break: U - 107 


12.1 


12.8 


13.4 


I3.H 


14.2 


14.5 


14.7 


21.4 


22, 1 


22.6 


33.0 


23.3 


23.6 


23.S 


Single Pane. Meial Clad Wood 
Frame: U - 0.98 


13.3 


14.1 


14.7 


15.2 


15.i^ 


15."> 


16.2 


23.6 


24.3 


24.9 


25.3 


25.6 


25.9 


26.1 


Single Fane. WoodA'inyl 
Frame: U = 0.94 


LV9 


I4.S 


15.4 


I. ^.9 


16.3 


I6.fp 


16.!) 


24.7 


25.4 


26.0 


26.4 


26.8 


27.1 


27.3 


Double Pane. Metal Frame:* 
U = 0.&7 


15.2 


1(>.1 


16.S 


17..^ 


17.7 


1H,1 


tK.4 


26.9 


27.7 


2S.3 


2&.7 


29.1 


29.4 


29.7 


Double Pane, Mclal Frame 
With Thermal Break: U = 0.S7 


20.4 


2L5 


22.4 


23.0 


23.6 


24.0 


24.4 


36.2 


37.1 


37.8 


38,3 


38.7 


39J 


39.4 


Double Pane. Melal Clad 
Wood Frame: U = 0.60 


23.1 


24.4 


25.3 


2h.l 


26,6 


27.1 


27.5 


41.1 


42.0 


428 


43,3 


43, S 


44.1 


44.4 


Double Pane. Woi>tWinyl 
Frame: U = 0.56 


25.1 


26.4 


274 


28. 2 


2S.« 


29.0 


29.4 


44,6 


4,^.5 


46.3 


46.8 


47.3 


47,6 


48.0 


Double Pane, Low E Coaling, 
Argon Filled: U = 0.36 


42.5 


44.2 


45.5 


46,4 


47,1 


47,7 


4S.2 


77.3 


77.9 


7S.4 


7S.8 


70 1 


79.4 


79,6 



S.|;ih I'n l'ciiIl.- 






COMPONENT 


R-VALUE 


Plnnrs over Unhealed Spaces 


13.0 


OR 


Basement Walls 


4,0 




■ IJIOIIJ 



'^y^ 



* Single Pane With Storm Window. 





KEY 








Single/ Two Family 
Multi- Family 











FIGURE 402.6 MASONRY WALL STANDARDS 




30,0 INSULATION R- Value I9.0« 



* Noi 10 exceed 1P% a( loul ctiiling area 




WINDOW 
DESCRIPTION 


WALL l.VSULATION R^VALUti 


5 f 6 1 7 1 9 1 10 1 13 1 15 


% WAL 


LOP] 


ENINI 


S ALl 


.OWl 


RD 


Single Pane, Mela! Frame: 
U = ].30 


LR 


2.9 


3.« 


4.5 


S.5 


6.5 


6.9 


6,1 


7.2 


li,0 


8.7 


9.6 


10.6 


11.0 


Single Pane. Metal Frame 
Wuh Thermal Break: U= 1.07 


2,3 


J,6 


4.7 


S.5 


6.7 


7.9 


H.5 


7.6 


8,9 


9.fJ 


1U.7 


ll.S 


130 


13.5 


Single Pane, Metal Clad Wmni 
Frame: U = D.98 


2.5 


4.4) 


5.2 


6,1 


7,4 


K.7 


9J 


&.4 


9.8 


109 


11.7 


13.0 


14.2 


I4,S 


Single Pane. WoodA'inyl 
Frame: U ~ &.94 


2.6 


4.2 


5.4 


6.3 


7,7 


9J 


9.7 


8.8 


JOJ 


11,4 


12.3 


13.6 


14.9 


15.5 


Double Pane, Mela] Frame:** 
U=0.S7 


2.9 


4.6 


5.9 


6.9 


H.4 


9.9 


1(».6 


9.6 


11.2 


114 


13.4 


14,8 


16 1 


168 


Double Pane, Melal Framt; 
Wuh Thermal Break: U = 0,67 


3.y 


6.2 


7.9 


9.2 


1L.2 


13.1 


14.0 


13.1 


15.1 


16.7 


17,9 


19.7 


21.4 


22,2 


Double Pane, Meial Clad 
Wood Frame: U = 0.60 


4.5 


7.1 


9.U 


10.5 


12.7 


14.K 


15.7 


15,0 


17.3 


19.0 


20.3 


22.2 


24.1 


25.0 


Double Pane, WoodA'iiiyl 
Frame: U = 0.56 


4.9 


7.7 


9.S 


11.4 


13.7 


15.9 


17.0 


16.3 


lS,ii 


20.6 


22.0 


24,U 


26.0 


26,9 


Double Pane. Low E Coating, 
Argon Filled: U - 0.36 


R,9 


13.6 


16.9 


19.5 


23.0 


25.4 


26.8 


29.5 


3X1 


35.8 


37.7 


40.5 


43,0 


44.2 





\ Siab Oh grade — >-^ 



COMPONENT 


R-VALUE 


Floors Over Unhealed Spaces 


IS,0 


OR 


Basement Walls 


6.0 






lUlUijJllJilJ 



' Single Pane With Slorm Window. 





KEY 








Single/ Two Family 
Multi- Family 




^^ 







FIGURE 402.7 MASONRY WALL STANDARDS 




30.0 INSULATION R-Value \%\)* 



Ni)i lo L'Kceed 10% ot'lolal ceiling area 



WINDOW 
DESCRIPTION 


WALL INSULATION R-VALLH | 


5 


6 


1 7 


9 


H) 


1 13 


13 1 


% WAL] 


L OPENIN< 


^ AL 


.OWED 


Single Pane. MelaJ Frame: 
U= 1.30 


2.9 


J.9 


4.« 


5.5 


6.4 


7.4 


7.9 


7.5 


85 


9.3 


100 


30 y 


11,8 


12,3 


Siriiilc Piinc. Mela! Frame 
wuh i'hcrmal Break: U= 1.07 


3,F 


4.9 


5.y 


6.7 


7.9 


9.1 


9.7 


9.3 


10,5 


11.5 


12.3 


13,4 


14,5 


15.1 


Single Pane, Metal Claci Wood 
Frame: U = 0.9& 


3,* 


5.4 


6.5 


7.4 


K.7 


10.0 


10.6 


103 


iLft 


m 


13.5 


14.7 


15.9 


16.5 


Single Pane. WoodA'itiyi 


LI 


^,fi 


6,N 


7,7 


y.i 


10,5 


ILI 


10.7 


12.2 


LI, 3 


14.1 


15.4 


16.7 


17.2 


Double Pane. Metal Fratne:** 
U - 0.87 


4.5 


ft.l 


7.4 


S.4 


9.9 


11.4 


12,0 


11.7 


13.3 


I4,S 


15.4 


J6.S 


lij.l 


18.7 


Daubk Pane, Melal Frame 
Wuh ThernTal Break: U = O.hl 


6,1 


NJ 


]C).4I 


IL.^ 


13.2 


15.0 


15,9 


16.0 


179 


19.4 


20.6 


22.3 


24,0 


24.7 


Double Pane. Metal Clad 
Wood Frame: U = 0,60 


7.U 


9.5 


IIJ 


12.4 


149 


17.0 


17.9 


1S.5 


20.4 


22.1 


23,4 


25.2 


27.0 


27,9 


Double Pane. WoodA'inyl 
Frame: U = t) 56 


7.6 


10..^ 


113 


13.9 


Iri.l 


18.3 


19.3 


19,9 


22.2 


24,0 


25.3 


27.3 


29.2 


30.0 


Double Piine, La)w E Cisiiling. 
Argon Filled: U = 0.36 


10.0 


15.0 


IH.2 


20.5 


22.6 


25.0 


26.0 


36.0 


39,3 


41.7 


43.4 


45.9 


48.3 


50.1 





COMPONENT 


R-VALUE 


Floors over Unhealed Spaces 


18.0 


OR 


Baserricnt Walls 


6.0 



Slab on ^rade — ^ 

'^'o "$ p t'a "-^ ^"o -J f Q "-j ^ "-.a ^ 






HJiljilJtiJiD 



** Single Pane With Siorm Window. 





KEY 








Single/ Two Family 
Mulli- Family 











FIGURE 402.8 MASONRY WALL STANDARDS 




30.Q 



INSULATION R- Value 19.0 



WINDOW 
DKSCRIPTION 


WALL INSULATION R-VALLfi 


5 1 6 1 7 1 9 1 It) 1 ]? 1 15 


% WALl 


. OPENING ALl 


.OWl 


ED 


Singk Pane, Metal Frame: 
U = l.30 


3.9 


S.0 


S3 


6.5 


7.5 


S.5 


S.9 


10,4 


11.4 


]2.\ 


12.8 


13,7 


14.6 


15.0 


Single Panc.Meial Fr^ime 
WuhThcrmd Break: U= 1.07 


4,y 


t.2 


7.2 


S.O 


9.2 


10.4 


10.9 


128 


14.0 


15.0 


157 


16.« 


173 


IS.d 


Single Pane. Metal Clad Wood 
Frame: U = 0.98 


5.4 


6.9 


s.o 


8.» 


lU.l 


11.4 


12.1> 


14.2 


15,5 


16.5 


17,3 


18.5 


19,6 


20.2 


Single Pane, WoiMl/Vinvl 
"Frame; U = 0.94 


5,7 


7.2 


HJ 


9,2 


\iijy 


IL9 


12,5 


i4,y 


16,2 


17.3 


18.1 


19.3 


20,5 


21.1 


Double Pane. Metal Frame:* 
U - 0.87 


(y.2 


7.H 


y.i 


10.1 


11.5 


12.9 


1.1.6 


16,2 


17.7 


18.8 


19.7 


21.0 


22,3 


22.9 


Double Pane. Metal Franx* 
Wi!h Tliermal Break: U ^ 0-67 


K.4 


10.6 


12.2 


LV5 


IS.} 


17.2 


[8.0 


22.] 


23.9 


25.. 1 


26.4 


28,0 


29.5 


30.2 


Duuhic Pane, Melal Clad 
Wood Frame: U = 0.60 


9.6 


12.1 


}X9 


15..^ 


17.4 


19.4 


20.3 


25,2 


27.2 


288 


29.9 


31.6 


33.3 


34.0 


Double Fane, WoodA'inyl 
Frame' U = 0.56 


10.5 


13.1 


15.1 


16.6 


18.g 


20.9 


21.S 


27.5 


29,6 


31.2 


32.4 


34.2 


35.9 


36.7 


Dcmble Pane, Low B Coaimg, 
Argon Filled: U^ 0,36 


19.0 


23.2 


26.2 


28,4 


31,6 j 34.5 


35.8 


49.7 


52.3 


54.2 


55.t> 


57.6 


594 


60.2 





Slab on sradg 



COMPONENT 


R-VALUE 


Floors over Unhealed Spaces 


13.0 


OR 


Basement Walls 


5.0 



iDioirjirjiTj 



* Single Pane With Storm Window. 





KEY 








Single/ Two Family 
Multii- Family 




^ 







FIGURE 402.9 MASONRY WALL STANDARDS 




Ceiling 




tZIZIZL-^ 



30.0 INSULATION R Value 



19.0 



WINDOW 
DESCRIFnON 


W ALL INSULATION R-VALUE | 


5 


6 


7 


9 


10 


1 13 


1 15 


% WAL 


L OPENING ALl 


LOWl 


ED 


Single Pane. Meial Frame: 
U - 1 ,30 


5.4 


6.4 


7.3 


7.9 


a.f 


9.» 


10.3 


12,4 


13.4 


14.1 


14.7 


15.6 


16,5 


16.9 


Single Pane, Metal Frame 
WiihThermal Break: U= 1.01 


6.7 


S.O 


9.ii 


9.8 


10.9 


12.1 


L2.6 


^s.^ 


I6,.5 


17.4 


IS.I 


19.2 


20 : 


20.7 


Single Pane, Mcta] Clad Wood 
Frame: U = 0.98 


7,4 


K.K 


9.^ 


10.7 


12.l^ 


13.2 


13.S 


\6.9 


1S.2 


192 


20.0 


21.1 


22.2 


22.7 


."iLiiglc Pane. Wood/Vinyl 
Frame; U = 0.&4 


7.7 


9,2 


10 J 


H.2 


12.5 


13.K 


14.4 


17.H 


19.1 


20 1 


IQ.9 


22,1 


23,2 


23.7 


Doullie Pane, Meta] Frame " 
U = 0.87 


8.4 


10.0 


11.3 


12.2 


L3.6 


L5J» 


15.7 


19.4 


20.8 


21 » 


22.7 


24 


25,2 


25.8 


Double Pane. Meial Frame 
Wilh Therma] Break: U = 0.67 


11.5 


1.3.6 


15.1 


16.4 


IS.2 


19.9 


20.7 


26.4 


ISA 


29.4 


30.4 


31.9 


33.4 


34.1 


Double Pane, Metal Clad 
Wood Frame: U = 0.6O 


1.1.1 


i^.fi 


17.1 


iK.h 


in.f> 


22 ..^ 


2:^..! 


30.2 


32.0 


33.4 


34.5 


36.1 


37.7 


38,4 


Double Pane. WoodA/inyl 
Frame; Lr = 0.56 


14.J 


1<>.K 


1K.7 


20.1 


22.2 


24,2 


35.2 


32.9 


34.S 


36.3 


37,4 


39! 


40.7 


41.4 


Double Pane, Low E Coaling, 
Argon Filled: U = 0-36 


25.9 


29.7 


32.4 


34.5 


37.4 


40,1 


41.3 


59.4 


61.5 


63.0 


64.2 


65,a 


67,2 


67.9 





COMPONENT 


R-VALUE 


Floors over Unhealed Spaces 


13.0 


OR 


Basement \V;il]\ 


4.0 



■»rc /r^fc fC^c frp}^y.j 




' Single Pajie Wilh Storm Window. 





KEY 








Single/ Twq Family 
Multi- Family 




^ 







FIGURE 402.10 STEEL FRAME STANDARDS 




30.« INSULATION R-Value 19.0+ 



Noun cxcccilgVc of total cdl]ngart:n 




WINDOW 
DESCRIPTION 


WALL INSULATION R VALUE 


II ! 1."^ 1 15 1 17 1 19 1 21 1 23 


% WALl 


L OPENIN< 


^ALl 


^OWl 


ED 


Single Pane, Metal Frame: 
U = ].3Q 


0.5 


2.1 


3.0 


4.0 


4.6 


5.1 


5.5 


6.5 


7.6 


B.5 


9.2 


9.8 


10.3 


10.7 


Single Pane, Metal Fr^jme 
Wuh Thermal Break: U = 1.07 


1.0 


3.1 


4.2 


S.l 


5.9 


fi.5 


7.1 


8.1 


9.5 


10,6 


11.4 


12.2 


12.7 


13,2 


Single Pane, Metal Clad Wo<xl 
Frame: (J = 0.98 


L9 


3.5 


4.H 


F.S 


6.6 


7.3 


7."* 


8,9 


10,5 


11,7 


12.6 


1.14 


14.0 


14.6 


Single Pane, WoodA'inyl 
Frame; U = 0.94 


2.0 


3.7 


5.1 


hj 


7,IJ 


7.7 


83 


9,4 


ILO 


12.2 


13.2 


14.0 


14.7 


15.2 


Double Pane, Mcial Frame:** 
U = 0.87 


2.3 


4.2 


5.6 


6.K 


7.7 


8.5 


9.! 


10.3 


12.0 


13.4 


14.4 


15,3 


16.0 


16.6 


Dojblc Pane. Metal Frame 
With Thermal Break: U = 0.67 


3.? 


(>.l 


S.O 


9.0 


10.2 


11.7 


12.6 


1 4.2 


16.4 


18.2 


19.5 


20.6 


21.5 


22.3 


Double Pane. Meial Clad 
Wood Fran>c: U = 0.60 


4.2 


7.1 


9.3 


11.0 


12.4 


13.5 


14.4 


16.3 


1S.9 


20.S 


22.3 


23.5 


24.5 


25,3 


Double Pane, Wood/Vinyl 
Frame: U =0.5& 


4.7 


7.9 


10.2 


12.1 


13.5 


14.7 


15.7 


17.9 


20 6 


22.7 


24.3 


25,5 


26.6 


27-4 


Double Pane, Low E Coating, 
Argon Filled: U = 0.36 


8.1> 


1L4 


14.4 


15.3 


16.5 


2rt.4 


21.8 


34.1 


38.2 


4LI 


43.2 


44.9 


46.3 


47.3 





SLb on ^ndL' 



COMPONENT 


RVALUE 


Floors over Unhealed Spaces 


18.0 


OR 


Basement Walls 


6.0 



■*r^ ^r^fd rfej^e ^i^^l " 



** Single Pane With Siottn Windows 





KEY 








Single/ Two Family 
Muki- Family 











FIGURE 402.11 STEEL FRAME STANDARDS 




30.0 



INSULATION R-Value 19.0* 



^Nui [g t:.Tct:t:t[ 10% tif iniiJ LC'ilin^r area 



; 



c 



WINDOW 
DESCRIPTION 


WALL INSULATION R-VALUE 


11 


13 1 15 


1 17 1 19 


1 21 


1 23 


% WAL 


. OPENING 


", xu 


.OWl 


RD 


Single Pane. Metal Frame; 
U= 1,30 


1.1 


2.3 


yi 


4,0 


iA 


5.1 


6.5 


7.8 


9.0 


9.9 


10 6 


11.2 


U.6 


12.0 


Single Pane, Metal Frame 
With Thermal Break: U - 1.07 


1.9 


3.4 


4.5 


5.4 


6.1 


ri.H 


7h.1 


9.8 


11.2 


12.2 


13.1 


1.3.S 


14.4 


14.9 


Singli? Pane. Metal Clsd Wood 
Frame: U=0.98 


3.3 


4.9 


6.2 


7.2 


s.o 


K.h 


9.2 


10.8 


12.4 


13,5 


14.4 


15.2 


15,8 


164 


Singk Pane, WoodA'iny] 
Frame: U=0.94 


}',S 


5.2 


6,5 


7.6 


S.4 


9.1 


9.7 


11.4 


1 .^.0 


14,2 


15.] 


15.*i 


166 


17,1 


Double Pane, Metal Frame.*" 
U - J7 


3.9 


.■^.^ 


".: 


H,3 


9.2 


10.0 


lll.fi 


IZ.S 


]4.2 


\b.b 


16.5 


17.4 


IK.l 


1H.6 


Double Pane, Melal Frame 
WitK Thermal Break: U = 0.67 


5.8 


KJ 


10.2 


11.6 


12.8 


13.8 


14.fl 


(7.2 


19.4 


21,1 


22.4 


23.4 


24,3 


25.0 


Double Pane. Metal Clad 
Wood Frame: U = 0.60 


6.S 


•■>.l 


n.s 


I.V4 


14.7 


15.« 


16.7 


19.8 


11.1 


24.1 


25.5 


2f>.7 


27.6 


2S.4 


Double Pane, Wood/Vinyl 
Frame: U = 0,56 


7.6 


lO.r. 


12.9 


14.7 


If;.] 


17.3 


1^.2 


21.7 


24.3 


26.2 


2l:s 


:'Mj 


lao 


30.S 


Double Pane. Low E Coating. 
Argon Filled; U = 0.36 


n.o 


13.6 


15.2 


211.11 


22.1 


23.x 


26.2 


41.4 


45.0 


47.6 


49.5 


51. U 


52.2 


53.2 




Sliiti iin t;r:nli.' 



\d 



COMPONENT 


R-VALUE 


Floori over Unhealed Spates 


i8.n 


OR 


Basemeni Walls 


6.0 






** Single Pane With Storm Windows 





KEY 








Single/ Two Family 
Multi- Family 











FIGURE 402.12 STEEL FRAME STANDARDS 




'EJU^ 



30.0 



INSULATION R-Valuc 19.0* 



' Ndi tu t:.^LL-L-d 8n*?f uf UHmI Ltrilinr ;in':i 




WINDOW 
DESCRIPTION 


WALL INSULATION REVALUE 


11 1 13 1 15 1 17 1 m 1 21 1 23 


% WAL 


L OPENING AF J 


>0W] 


ED 


Single Pane, Mcial Frame: 
U= 1.30 


4.2 


SA 


6.3 


7.1 


7.7 


H.2 


8.6 


10.8 


11.? 


12.7 


13.4 


14.0 


14.4 


!4.H 


Siiij^k' PuiiL, Mi^l^ Framu 
Wiih Thermal Break: U = 1.07 


5.3 


6.7 


7.9 


K.S 


9,5 


lO.L 


\&.{, 


MA 


14.i< 


i:>,s 


16.6 


17.3 


17.8 


1S,3 


Single Pane, Melal Clad Wood 
Frame: U = 0.98 


SJi 


7.4 


SJ 


9.6 


10.4 


11.1 


11.7 


14.9 


16,3 


17.4 


18.3 


19.Q 


19.6 


20.1 


Single Pane, Wood/Vinyl 
Frame: U = 0.94 


ftj 


7.K 


9.1 


lO.l 


10.9 


11.6 


12.2 


15.6 


17.1 


I8.J 


19.2 


20.0 


20.6 


21.1 


Double Pane. Metal Frame:'" 
U = 0.S7 


fi.7 


H.5 


9.9 


tt.O 


11.9 


12.7 


13.3 


17.1 


18.7 


20.0 


21.0 


2].^ 


22.4 


23.0 


Double Pane, Metal Frame 
With Thermal Break; U ^ 0.67 


9.2 


11.7 


U.5 


14.9 


16.1 


17.0 


17.8 


23.6 


25-6 


27-2 


28.4 


29,4 


30.1 


30.S 


Ddubk Pane. Metal Clad 
Wood Frame: U = 0.60 


IIK7 


1.1.4 


15,4 


17,1 


18.3 


19.4 


20.3 


27.2 


294 


31-1 


324 


334 


34-3 


35-0 


Double Pane. Wood/Vinyl 
Frame: 11 = 0.56 


11.7 


14.6 


ib.H 


18.5 


19.9 


21.0 


22.0 


29.8 


32,1 


33.9 


35.2 


36.3 


37.2 


37.9 


Double Pane, Low E Coaling. 
Argon Filled: U - 0.36 


20.0 


24,1 


26.5 


30.0 


32.0 


33.6 


35.0 


56 .8 


59.5 


6L4 


62.8 


63.9 


64J 


65.5 




skit'" ■■!» ti;idt 



COMPONENT 


R-VALUE 


Floors over Unhealed Spaces 


l?.(t 


OR 


BascmcTH WylN 


5.0 






ICC 



'''>i«v 



' Single Pane With Storm Windows 





KEY 








Single/ Two Family 
Mulii- Family 











FIGURE 402.13 STEEL FRAME STANDARDS 



ZONE #4 



r\'r\j\^ 




30.0 INSULATION R- Value 



ly.u 




1 



WINDOW 

DESCRIPTION 


WALL INSULATION R V.^LIE 


11 1 13 1 15 1 17 1 19 1 21 1 3.^ 


% WAL 


L OPENING ALLOW] 


ED 


Single Pane, M<na( Frame: 
U = 1.30 


5.7 


6.9 


7.H 


H.f; 


9.1 


9.(i 


lO.ti 


13.6 


14.7 


15.5 


16.2 


16,7 


17.2 


17 6 


Single Paiie. Metal Fiarin: 
Wiih Thermal Break: U = 1.07 


7.1 


S.5 


9.f. 


10.5 


11.2 


11.8 


12.3 


17.0 


18.3 


19-3 


20,0 


20.7 


21.2 


31.7 


Single Pane, Mclal Clad Wood 
Franie: U = 0.9S 


7.9 


y.4 


10.6 


11.6 


12.4 


13.1) 


l.3.(^ 


18.8 


20.2 


21,3 


22.1 


22.H 


23.4 


23,8 


Single Pane, Wood/Vinyl 
Frame: U = 0.^4 


8,.^ 


9.y 


1L1 


12.1 


13.0 


13.fi 


14.2 


19.S 


21.2 


22.3 


23,2 


23.9 


24,5 


24.9 


Double Pane. Metal Frame:' 
U=0.87 


9.0 


laH 


12.2 


13.3 


14.1 


14.9 


15.5 


21-6 


111 


24,3 


Ib.h 


26.0 


26,6 


27.2 


Double Pane, Metal Frame 
With Themial Break: U = 0.67 


lis 


I4.H 


16.6 


17.9 


19.1 


20.0 


20.7 


29.S 


IM 


33,1 


34.2 


35.1 


35.8 


36.5 


Double Pine. Mclal Clad 
Wood Frame: U = 0.60 


14.3 


17,0 


18.9 


20,5 


21.7 


22.7 


23. ft 


343 


36.4 


379 


39.0 


40.0 


40.S 


41.4 


Double Pane. Wctod/Vjnyl 
Frame: U = 0.56 


15.7 


1S.S 


20.6 


22J 


23.6 


24.6 


25.5 


37.6 


39.7 


41.3 


42.5 


43,4 


44,2 


44.9 


Double Pare, Low E Coating, 
Argon Filled: U = 0.36 


3I).0 


.=14..1 


.^7,4 


3y.7 


41.5 


42.9 


44.1 


71.8 


73.6 


74.8 


75.7 


76.4 


77.0 


77.5 




\ Slab on grade ^-^ 

It'o'g ''!:p^3 f"p"jfV'o'-3!Si'j it^ 



COMPONENT 


R-VALUE 


Floors over Unhealed Spaces 


13.0 


OR 


Basemen! Walls 


4.0 






z^^-->^^. 



* Single Pane With Storm Windows 





KEY 








Single/ Two Family 
Muki- Family 











